Inhibitory effects of (S)-3-chlorolactaldehyde on the metabolic activity of boar spermatozoa in vitro.
(S)-alpha-Chlorohydrin and 3-chloro-1-hydroxyacetone inhibited the oxidative metabolism of fructose by boar spermatozoa only after a period of incubation in which they presumably underwent conversion to (S)-3-chlorolactaldehyde, an inhibitor of sperm glyceraldehyde 3-phosphate dehydrogenase. With glycerol as substrate, 3-chloro-1-hydroxyacetone had a similar effect, (S)-alpha-chlorohydrin was ineffective while (R,S)-3-chlorolactaldehyde was immediately effective with either substrate. All three compounds caused the accumulation of fructose 1,6-bisphosphate and dihydroxyacetone phosphate from fructose but not from glycerol which led to the conclusion that inhibition of triosephosphate isomerase was also associated with the anti-glycolytic action of (S)-3-chlorolactaldehyde. (S)-3-Chlorolactaldehyde caused the depletion of ATP in incubates of boar spermatozoa metabolizing fructose but not glycerol. This suggests that futile substrate cycling may play an important function in the anti-glycolytic action of (S)-3-chlorolactaldehyde and/or that boar spermatozoa can synthesize ATP from glycerol by a mechanism not involving the glycolytic pathway.